. TGA of (a) 1a (red line) as compared with exfoliated MoS2 of the semiconducting polytype (black line), (b) and 1b (red line) as compared with exfoliated WS2 of the semiconducting polytype (black line) under nitrogen atmosphere. Figure S2 . Raman spectra (a) at 633 nm with 0.1 mW/4 μm 2 laser radiance, for exfoliated MoS2 (black) and MoS2/pyrene 1b (red), and (b) at 514 nm with 0.1 mW/4 μm 2 laser radiance, for exfoliated WS2 (black) and WS2/pyrene 1b (red). Figure S3 . (a,c) HAADF-STEM micrographs of WS2/pyrene 1b and exfoliated WS2 flakes, respectively. An EELS spectrum-image and an EELS spectrum-line have been recorded on these respective flakes, see the green line marked in Figure S3c . (b) Two EEL spectra corresponding to the sum of fourteen spectra recorded in each of the two areas highlighted in red (i) and blue (ii) in Figure S3a , respectively. Carbon, corresponding to pyrene and sulfur (associated to WS2) are detected in these spectra. (d) Two EEL spectra corresponding to the addition of twelve spectra collected in each of the two regions highlighted in orange (iii) and red (iv) in Figure S3c , respectively. The presence of oxygen denotes the clear oxidation of this WS2 flake, as it was the case for MoS2 (see Fig. 5 in the paper).
Benchmarking the Local Density Approximation for MoS2
Although the LDA does not include any dispersion corrections, this is to some extent compensated by the over-binding present in LDA. The LDA also includes explicitly all weak covalent interaction between surface adsorbed species and the underlying substrate. This effect has been quantified, for example, in studies of interlayer binding in graphite, where half of the interaction is found to be non-dispersive, and where the LDA reproduces with reasonable accuracy both the interlayer binding energy and interlayer spacing. 1 In addition, the adsorption of several polyaromatic compounds on graphene has been studied with different functionals, and LDA presented reasonable results for planar stacked configurations. 2 Although dispersion corrections were considered important to obtain accurate binding energies in this study, it was found that inclusion of the dispersive interactions did not change the shape of the interaction energy surfaces or the value of the energy barriers for the motion of polyaromatic molecules on graphene. Equally benzene-benzene interaction is found to be structurally correct even if some overbinding is predicted compared to higher levels of theory. 3 Concerning the use of LDA to describe MoS2 we have calculated the structural parameters and cohesion energies of bulk 2H-MoS2 and compared our results with experimental data and with results obtained using other theoretical methods. In particular, we compared our LDA results to literature values obtained by the Tkatchenko-Scheffler (TS) van der Waals corrected method (including the self-consistently screened SCS variant), the GGA PBE and the Grimme-D2 dispersion corrected GGA PBE methods. Table S1 . Comparison of calculated structural parameters and cohesion energies for 2H-MoS2 with different approximations and the corresponding experimental data (Exp.). The LDA optimisations have been performed allowing atoms and lattice parameter to change in a hexagonal lattice using a 24x24x12 MP k-point grid. The cohesion energy (∆Ecoh) is taken as the energy difference between isolated S and Mo atoms and MoS2 normalized per atom. For the isolated atoms spin-polarised calculations with a single k-point at Г have been performed, while MoS2 has been calculated with a spin-averaged approach.
Parameters
Exp As can be seen in Error! Reference source not found., the LDA results are, generally, in good agreement with the experimental data, and are in the same error range as the dispersion corrected results. The LDA predicts a smaller a lattice parameter than experiment, while the opposite occurs for the PBE calculation, and only the TS calculations show the correct value. Notably, the c lattice parameter, related with the interlayer interaction, is remarkably well predicted with LDA, as well as the cell volume (V) and the c/a ratio. The PBE functional without dispersion corrections is the approximation that shows worst results for these parameters.
The exception is the cohesive energy, for which LDA presents a significant over-binding, presumably due to a very poor description of the isolated atoms in LDA, and the known overbinding tendency of this approximation.
We expect that LDA would also be a relatively good approximation for the study of the interaction of MoS2 with aromatic molecules, despite the lack of dispersion corrections. In order to check that, we have calculated the binding energy for the adsorption of benzene and naphthalene on the surface of MoS2, and compared the resulting values with those obtained using other methods that include Van der Waals (VdW) corrections (Error! Reference source not found.2). Table S2 . Binding energies (eV) for the adsorption of benzene and naphthalene on the surface of MoS2 calculated using different methods. Our calculations have been performed on an 8x8 supercell of MoS2. The binding energy is taken as the difference in energy between the combined system (MoS2+ molecule) and the energy of the separate components. Both MoS2 and the isolated molecules have been calculated using a single k-point at Г.
Molecules

LDA (our work) RPBE-vdW 8 revPBE vdW-DF 8
Benzene -0.66 -0.51 -0.47 Naphthalene -0.92 -0.75 -0.70
